expected. The question then narrows itself down in this way. Does immediate laparotomy and drainage diminish the severity of the intoxication ? Does it assist in that struggle between antigen and lytic antibodies on the result of which death or recovery depends ? For in pneumococcal peritonitis there is, of course, no question of the extirpation of a dangerous focus of infection. For many years I have carefully examined all the charts of cases of pneumococcal peritonitis which I have encountered, on the look-out to note any favourable effect upon the temperature or the pulse-rate which might be attributed to the operation. It is, I think, rare for the curves to show any alteration which could be so attributed. In the majority of cases, too, the first operation, carried out at the height of the initial illness, has not obviated the necessity for a second operation to evacuate pus, if the patient has survived to reach the post-pneumonic quiescent stage, when the final triumph of the antibodies has taken place.
Operative interference is almost invariably necessary, but the difficulty of decision concerns the time when it is best carried out. I think that in most cases that moment should be selected when localizing signs have appeared in the abdomen and when the termination of the pneumococcal process has been reached. This is often indicated by a change in the character of the temperature chart, and by an alteration in the general symptoms and appearance of the patient-just such an alteration as accompanies the change from a lobar pneumonia to the resultant empyema. Until that time, rest, opium, and ice to the abdomen may be prescribed. Dr. Fraser, who, I think, advocates immediate laparotomy, has shown very clearly the good results obtained from blood transfusion. Anti-pneumococcal seKum may possibly afford direct assistance. If the diagnosis is clear I prefer to rely upon such means and to delay the laparotomy until the conclusion of the struggle with the pneumococcal infection. The treatment of pneumococcal peritonitis would thus fall into line with that of pneumococcal infections elsewhere, with that of empyema, pyopericardium, and pneumococcal arthritis. The difficulty of being sure of the diagnosis, of course, remains. It is better to perform an early exploration of a case of pneumococcal peritonitis than to permit a case of gangrenous appendicitis to remain unrelieved. Before we withhold operation we must be very sure of our facts.
Mr. GEORGE E. TWAUGH.
Pneumococcal peritonitis is the one form of peritonitis from which all the ordinary signs and symptoms of inflammation of the peritoneum are conspicuously and characteristically absent. By that I mean that within a few hours after the onset of an acute abdominal crisis there is no persistence of abdominal pain, tenderness, reflex muscular rigidity, or immobility of the abdominal wall. Except for slight preliminary vomiting and two or three loose motions the function of the alimentary tract is unimpaired, and throughout the course of the illness, whether for better or worse, food is taken and retained by the patient whenever the appetite is not impaired by fever, and the bowels act with daily regularity. The only evidences therefore of a persistent inflammation are a swinging temperature and an accelerated pulse-rate-signs that are of no value in attempting to determine either the site of the lesion or the etiological factor. Some key to the understanding of this silent lesion may be found in a study of the characteristics of the pneumococcus when it has wandered away from its normal habitat-the lungs and pleura-and settled elsewhere. In all other parts of the body it is essentially an organism that causes no pain, or at any rate only a transitory discomfort within a few hours of an initial invasion, and this freedom from pain persists throughout the steady progress of the disease. This holds equally true for an involvement of bones, joints, the middle-ear, the mastoid, the pericardium; and, lastly, the peritoneum. Those wbo are familiar with multiple pneumococcal lesions will recognize how obscure may be the diagnosis of a pneumococcal effusion into the hip-joint, the middle-ear and the pericardium, because of the freedom of the patient from pain and tenderness in those regions. Its behaviour therefore in the peritoneal cavity is merely a specific instance of one of its general characteristics. So much, then, for the important negative characters of an acute abdominal disease, the true nature of which is likely to suffer from delayed recognition, to the disadvantage of the patient if the ordinary signs of peritonitis are expectantly awaited. Many an observer has remarked at the late stage of the disease that he has sought daily for signs of peritonitis and could find none-a perfectly accurate observation. But as the disease progresses one positive sign of the presence of the pneumococcus in the peritoneal cavity makes its appearance, and this is of the greatest value. A slowly and steadily increasing tumescence of the abdomen occurs, which is seen earliest, by those accustomed to await its appearance, in the subcostal grooves, the groins, and the region of the umbilicus. This tumescence is due to an increase of the contents of the abdominal cavity by the outpouring in bulk of the green, non-irritating pneumococcal pus, and it is not due to distension of the intestines. An acid test of the value of such a clinical description, both in its negative and positive aspects, may be provided best by details of cases.
Case I.-In the year 1908 a baby girl aged 14 months was brought to me at the Hospital for Sick Children, Great Ormond Street, with a history of six days' feverish illness, that had begun with a sharp pain in the region of the left iliac fossa, lasting for a few hours only. She had vomited once, and diarrhcea had been present for a few hours-since then fever had been the only noticeable trouble. On examination the left side of the pelvis and of the abdomen as high up as the iliac crest was found to be full of fluid, and a diagnosis of pneumococcal peritonitis was made. As there was a vaginal discharge and the pain of onset had been experienced on the left side of the lower abdornen, the conjecture was hazarded also that the infection had begun in the left Fallopian tube. A few hours later I evacuated by laparotomy the usual large collection of green pus, and then found that the left tube was swollen by edema and inflammation to the size of that of an adult, with beads of pus oozing through a patent ostiumn into the pelvis. The tube was then removed, the peritoneal cavity drained, and the child made a speedy recovery. This is one of the youngest cases of salpingectomy; but although a pure growth of the pneumococcus was obtained from the abdominal pus, a mixed growth containing some pneumococci was obtained from a vaginal swab.
Case II.-By way of contrast, a failure to attach sufficient importance to the positive sign of tumescence, with probably disastrous consequences to the patient, may be quoted. In 1922 a well-nourished boy aged 7 years was sent to me at Great Ormond Street with the diagnosis of " appendicitis." He had already been ill for eight days, and the attack had begun with pain in the right side of the abdomen, one vomit, and a few loose stools. Except for fever he had remained free from abdominal signs and symptoms until within twenty-four hours of his admission to hospital, when a similar attack of pain had been experienced in the left side of the abdomen. Routine examination revealed the presence of a large left-sided empyema, and this appeared to be sufficient explanation of his illness. The general condition of the patient was so satisfactory that the slight tumescence of the abdomen, to which I called attention, I attributed to good nourishment. The pneumococcal empyema was operated upon a few hours later, and during the few following days it proceeded to heal rapidly, but without any abatement of the toxaemia, and without any detectable change in the physical signs in any other part of his body. He died on the fifth day after operation; at the post-morterm examination the peritoneal cavity was found to contain a large quantity of pneumococcal pus. It was a sad failure so signally to misinterpret the great significance of the tumescence; the patient was a strong healthy child with no trouble elsewhere; and I have no doubt that drainage of the abdomen would have saved his life.
Lastly, an interesting contrast may be drawn between the early stages of an acute pneumococcal and of an acute tuberculous peritonitis. In the former, as we have seen, after the onset there is a progressive toxeemia, together with a striking absence of the signs of general peritonitis; in the latter all the signs of a widespread peritonitis are present, with a striking absence of the signs of toxaemia.
at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Treatment must naturally follow upon diagnosis, and for these purposes the disease may be considered conveniently in relation to " the invasion stage," " the intermediate stage," and the "residual stage." It must be recognized frankly that patients may recover without a diagnosis having been made and without any specific form of treatment having been administered. Evidence to this effect is supplied by " residual " cases, with large encysted abscesses of pneumococcal pus in the peritoneal cavity, presenting themselves for treatment a few months after an illness that has received but scanty attention in the febrile stage, whilst the subsequent swelling of the abdomen is the only trouble of which the patients complain.
Such a case, in a girl aged 12 years, has just been under my care at the Hampstead General Hospital in association with my medical colleague, Dr. Scott Pinchin. She had suffered an unnamed febrile illness in April, 1924, and about one month later, when she was quite well, her mother noticed that the abdomen was swollen. For two months she was treated at another London hospital for tuberculous peritonitis, and finally she came under our care on November 5, 1924. The diagnosis appeared clearly to lie between that of an ovarian cyst, a mesenteric cyst, or an encysted abscess of pneumococcal origin. (It may be noted that when encysted fluid-as distinct from ascites-occurs in a case of abdominal tuberculosis the patient is obviously ill, with additional signs of tuberculosis in other parts of the abdominal cavity; in cases of encysted pneumococcal fluid the patient is apparently well, with an abdominal cavity that is obviously healthy elsewhere.) At a laparotomy on November 6, 1924, I evacuated from three to four pints of green pus that grew a pure culture of pneumococcus, and after a short period of drainage she made a complete recovery.
Treatment in the " residual " stage is thus simple, standardized and effective. It cannot be so in the " invasion " stage, with its atypical characters, until some specific test for the presence of the pneumococcus in the peritoneal cavity has been evolved. Unfortunately, too, the clinical syndrome of that stage is quite indistinguishable from an acute inflammation of the whole structure of a " concealed" appendix-that is, one hidden beneath the liver, behind the root of the mesentery, or in the pelvis.
Stress must be laid upon the use of the words " inflammation of the appendix," a condition that is far more grave than " distension of the appendix," with its typical clinical syndrome described so accurately by Murphy as long ago as the year 1894, and so totally unlike that of an inflamed appendix and of pneumococcal peritonitis. Now, to wait until inflammation of a " concealed" appendix has at last become "manifest" by involvement of the adjacent area of the peritoneum, is to permit the patient to drift into that group of appendicular disease which exacts each year its heavy toll of fatal cases; indeed when once the patient has entered this group the chances of recovery under any form of treatment are distressingly slight. With an apprehension, then, born of this dilemma in the invasion stage it has been my rule to operate at once-sometimes finding " concealed " appendicitis, sometimes pneumococcal peritonitis-and as a rule with great benefit to either condition. It is important when the abdomen is open that the surgeon should recognize with precision that pneumococcal peritonitis is present. The pathological appearance to the unaided eye is quite distinctive. At the earliest time of operation after the onsetmy own experience is one of eight hours-free fluid is already present in the peritoneal cavity, which is always cloudy, odourless, and frequently contains a few flakes ,of white lymph. Over a wide area the coils of small intestine are of an angry red colour, with injected blood-vessels, their lustre is slightly dimmed, and these appearances are shared by the appendix, to an equal or less degree, but never to a greater degree. If the appendix is involved in the general inflammation I remove it, and I insert a drainage tube for forty-eight hours. It would be difficult to explain exactly how the tube acts, but it appears to possess some advantage. The free fluid teems with the pneumococcus, but by this method the patient is usually doing well by the third day and the illness has abated.
Two cases have come under my care in which failure to recognize by eye the true pathology of the lesions as revealed at the first operation, and the omission of a drainage tube, appear to have been decisive factors in leading to grave complications. Both were cases of girls aged 13 years and 14 years respectively, with the history that just seven days before they came under my care the appendix had been removed within a few hours of the onset of an acute abdominal attack, and the abdomen closed without drainage. They had become subsequently desperately ill, and on the seventh day presented a perfect clinical syndrome of advanced pneumococcal peritonitis. In each case the abdomen was reopened at once, and large quantities of green pus evacuated, from which pure growths of pneumococci were obtained subsequently. They fortunately recovered, but before the second operation the family doctors each made the interesting remark that they had not been entirely satisfied that the appendix showed such evidence of inflammation as had been alleged by the surgeons. Merely, then, as a personal experience summarizing the treatment of the " invasion" stage, I have never seen a fatal case in which operation was performed within thirty hours of the onset, wbile accidentally and incidentally many cases of a concealed appendix have been saved from disaster.
Finally, as to the " intermediate " stage, when the tumescence of the soft abdomen is such a marked feature of the illness, the need for immediate operation appears to be determined only by the degree of toxsemia that is already present or by its tendency to increase. With the knowledge that the illness may come to an abrupt and favourable termination spontaneously, cases that have reached the "intermediate" stage may be judged upon their merits. A climbing pulse-rate is the most important indication for operative interference.
In 1922 a girl, aged 11 years, was admitted to mny ward at Great Ormond Street on the sixth day of her abdominal illness. From the time of onset her temperature and pulse-rate had been recorded regularly by a district nurse, and the chart showed that while the temperature had been swinging from 103W4' F. to 98°F. the pulse-rate had remained constant at about 100. She had the typical swollen, soft abdomen, and the prophecy was made that provided the pulse-rate remained materially unaltered the illness would probably come to an abrupt end on about the tenth day. It actually did so on the twelfth day, and although she was kept under observation for a further six months there was never any evidence to suggest the presence of unabsorbed fluid in the peritoneal cavity. Presumably in this group of cases the pneumococcus is entirely killed; since in the "residual" cases which come to operation many months after the original illness the pneumococcus can always be cultured from the evacuated pus.
These remarks are intended to apply solely to those cases in which peritonitis is the only pneumococcal lesion that can be found, or where it is associated with a chest lesion that has run a comparatively benign course. Its sinister reputation appears to me to be quite. undeserved and to have originated from a confusion between this type of case and pneumococcal septicemia, in which the infection of the peritoneum is merely an incident in a disease in which every serous cavity of the body is involved.
Surgery can offer no help in the latter disease, but after twenty years' experience of the former I still approach it from the surgical standpoint with profound optimism.
Dr. D. NABARRO.
Like most micro-organisms the pneumococcus shows considerable variations in its pathogenicity towards animals. The rabbit and mouse are very susceptible, so that a small dose of a pneumococcus culture usually kills the animal in twenty-four to fortyeight hours and the organisms swarm in the blood-a true pneumococcal septica3mia. The pigeon, on the other hand, is immune, whereas the dog, sheep, guinea-pig and rat occupy an intermediate position. Man is only partially susceptible, so that an infection by the pneumococcus is usually localized, the commonest lesion being a pneumonia. By direct extension, pneumonia is sometimes complicated by empyema, and more rarely other serous membranes; the pericardium, peritoneum, and meninges may also become infected. Children are more susceptible to a pneumococcus infection than are adults, and pneumococcal pleurisy, pericarditis, peritonitis and
